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(54) STORAGE CABINET

(57) Provided is a storage cabinet, including a hous-
ing (10) provided with an access port (5) for storage and
pick-up of an item; a plurality of shelves (100), disposed
in the housing (10); a plurality of trays (4), disposed on
the shelves (100); a tray conveying mechanism (3), dis-
posed in the housing(10); and a control mechanism (2),
electrically connected to the tray conveying mechanism
(3), and configured to control the tray conveying mech-
anism (3) to convey a tray (4) on the shelves (100) to the
access port (5).
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Description

[0001] This application is a European Union national
phase application of co-pending international patent ap-
plication number PCT/CN2018/113311, filed on Novem-
ber 1, 2018, which claims priority to four Chinese Patent
Applications No. 201820334934.2 filed on March 12,
2018, No. 201820333644.6 filed on March 12, 2018, No.
201820362782.7 filed on March 16, 2018, and No.
201820395439.2 filed on March 22, 2018, disclosures of
all of which are incorporated herein by reference in their
entireties.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of storage cabinets, for example, to a storage cab-
inet.

BACKGROUND

[0003] In recent years, the vigorous development of
high-tech has improved people’s quality of life, and
brought convenience to people. For example, the current
intelligent storage cabinet is generally an octagonal cab-
inet with only one access port. When an item is picked
up, a position of a shelf is located by rotating a rotation
mechanism inside the octagonal cabinet and lifting the
rotation mechanism up and down in a vertical direction,
so as to achieve the storage and pick-up of items. The
octagonal cabinet has problems of a very complex struc-
ture, a very high cost and inconvenience of maintenance.
[0004] In the related art, an automatic mechanism for
supplying empty trays in the storage cabinet stores a
limited number of empty trays in a limited storage region.
Therefore, when a customer stores items, especially
stores items continuously, the empty trays for storage
will gradually decrease and need to be replenished in
time. However, in the related art, the empty trays in the
storage cabinet need to be replenished manually at a
high cost and with low efficiency.

SUMMARY

[0005] The present disclosure provides a storage cab-
inet, which can solve the problem of low replenishment
efficiency of empty trays of the storage cabinet in the
existing art.
[0006] A storage cabinet is provided, including a hous-
ing, a plurality of shelves, a plurality of trays, a tray con-
veying mechanism and a control mechanism.
[0007] The housing is provided with an access port for
storage and pick-up of an item.
[0008] The plurality of shelves is disposed in the hous-
ing.
[0009] The plurality of trays is disposed on the shelves.
[0010] The tray conveying mechanism is disposed in
the housing.

[0011] The control mechanism is electrically connect-
ed to the tray conveying mechanism, and configured to
control the tray conveying mechanism to convey a tray
on the shelves to the access port.

BRIEF DESCRIPTION OF DRAWINGS

[0012] The present application will be further described
below in conjunction with the accompanying drawings
and embodiments. In the accompanying drawings:

FIG 1 is an internal structural view from a first per-
spective of a storage cabinet according to the first
embodiment;

FIG 2 is an internal structural view from a second
perspective of the storage cabinet according to the
first embodiment;

FIG 3 is a structural view of an empty tray storage
mechanism of the storage cabinet according to the
first embodiment;

FIG 4 is a structural view of a tray lifting assembly
of the storage cabinet according to the first embod-
iment;

FIG 5 is a structural view of a support plate according
to the first embodiment;

FIG 6 is a schematic view illustrating connections of
a control mechanism according to the first embodi-
ment;

FIG 7 is a structural view of an empty tray storage
mechanism of a storage cabinet according to the
second embodiment;

FIG 8 is a structural view 1 of a storage cabinet ac-
cording to the third embodiment;

FIG 9 is a structural view 2 of the storage cabinet
according to the third embodiment;

FIG 10 is a structural view of a telescopic car assem-
bly of the storage cabinet according to the third em-
bodiment;

FIG. 11 is a schematic view illustrating a connection
between a rotating base and a second motor of the
storage cabinet according to the third embodiment;

FIG. 12 is a schematic view illustrating a connection
between a tray carrier assembly and a lifting part of
the storage cabinet according to the third embodi-
ment;

FIG. 13 is a structural view of a storage cabinet ac-
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cording to the fourth embodiment;

FIG. 14 is a structural view of a telescopic car as-
sembly of the storage cabinet according to the fourth
embodiment; and

FIG. 15 is a schematic view illustrating a connection
between a linear guide rail and a rotating member
of the storage cabinet according to the fourth em-
bodiment.

Reference list:

[0013]

10. housing; 100. shelf; 101. tray positioning slot;
1. empty tray storage mechanism; 11. empty tray
transmission mechanism; 111. transmission motor;
112. transmission track; 12. empty tray chassis;
13. driving motor; 14. conveyor belt; 15. groove;
2. control mechanism; 3. tray conveying mechanism;
31. rotary lifting assembly; 311. rotating motor; 312.
rotating disc; 313. sliding track; 32. telescopic car
assembly; 321. suction part; 322. support plate; 323.
limiting plate; 322. electromagnet; 323. linear guide
rail; 324. guide rail motor; 325. sliding roller; 326.
support frame; 3261. bottom plate; 3262. side plate;
327. rotating member; 328. telescopic motor;
33. tray carrier assembly; 331. carrier base; 332.
bracket;
34. lifting part; 341. mounting frame; 342. belt; 343.
gear set; 344. first motor; 35. rotating part; 351. ro-
tating base; 352. second motor;
36. lifting assembly; 361. support rod; 37. horizontal
conveying assembly; 371. horizontal guide rail;
4. tray; 5. access port; 6. display screen; 8. interac-
tive panel;
7. tray supply mechanism; 71. tray storage rack; 72.
tray lifting assembly

DETAILED DESCRIPTION

First embodiment

[0014] Spatially related terms such as left, right, on and
below in the present embodiment are utilized to describe
spatial relationships of one or more component to anoth-
er or utilized with reference to the normal utilization state
of a product, and should not be considered to be restric-
tive.
[0015] Referring to FIGS. 1 to 6, the present embodi-
ment provides a storage cabinet, which is an express
delivery cabinet capable of automatically replenishing
empty trays, including a housing 10 and further provided
with an empty tray storage mechanism 1, a control mech-
anism 2, a tray conveying mechanism 3 and a tray 4 in
the housing 10, and the control mechanism 2 being elec-
trically connected to the empty tray storage mechanism

1 and the tray conveying mechanism 3 separately. In an
embodiment, the empty tray storage mechanism 1 in-
cludes an empty tray transmission mechanism 11 and
an empty tray chassis 12, where a plurality of trays 4 is
stacked on the empty tray chassis 12. The tray conveying
mechanism 3 includes a rotary lifting assembly 31 and a
telescopic car assembly 32. After the telescopic car as-
sembly 32 sucks the tray 4, the tray 4 is driven to move
in the housing 10 under the action of the rotary lifting
assembly 31.
[0016] In an embodiment, all the plurality of trays 4 is
stacked on the empty tray chassis 12 from top to bottom.
The empty tray chassis 12 is driven by the empty tray
transmission mechanism 11 to move up and down. The
control mechanism 2 is a microprocessor. The micro-
processor may collect an operation command on a
screen and convert the operation command into a cor-
responding control instruction.
[0017] In an embodiment, a surface of the housing 10
is provided with an access port 5 for the storage and pick-
up of an express delivery item. A user may pick up or
store the express delivery item through the access port
5. The surface of the housing 10 is further provided with
a display screen 6 located above the access port 5. The
display screen 6 is configured to display an operation
interface.
[0018] In an embodiment, the surface of the housing
10 is further provided with a rainproof shed (not shown
in the figures), where the rainproof shed is disposed
above the display screen 6. The rainproof shed is con-
figured to prevent rain from seeping into the display
screen 6 on rainy days and protect the display screen 6
from a display failure. Moreover, the rainproof shed is
further configured to prevent water from seeping into the
express delivery cabinet and prevent circuit damages
when someone stores or picks up the express delivery
item on rainy days.
[0019] In an embodiment, the empty tray transmission
mechanism 11 includes a transmission motor 111 and a
transmission track 112. The empty tray chassis 12 moves
up and down along the transmission track 112 under the
action of the transmission motor 111, so that the tray 4
on the empty tray chassis 12 can move to a predeter-
mined height. In an embodiment, at an initial state of the
empty tray storage mechanism 1, a height of the topmost
tray 4 from the access port 5 is the predetermined height,
where the predetermined height is a height of one tray.
An amplitude of the vertical motion of the empty tray chas-
sis 12 is also the predetermined height, that is, the motion
amplitude is also the height of one tray. When the express
delivery cabinet receives a storage instruction, the empty
tray chassis 12, driven by the transmission motor 111,
moves upwards by the height of one tray 4, and the top-
most tray 4 is lifted to the access port 5 for a customer
to put an item, and conveyed by the tray conveying mech-
anism 3 to a designated shelf 100 to implement the func-
tion of an automatic supply of trays 4.
[0020] In an embodiment, in response to a pick-up in-
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struction, the empty tray chassis 12, driven by the trans-
mission motor 111, moves downwards by the height of
one tray 4 after the item is picked up, and the height of
the topmost tray 4 from the access port 5 is restored to
the height of one tray 4. In response to the storage in-
struction, the empty tray chassis 12, driven by the trans-
mission motor 111, moves upwards by the height of one
tray 4, and the height of the topmost tray 4 from the ac-
cess port 5 is restored to the height of one tray 4.
[0021] In an embodiment, the rotary lifting assembly
31 includes a rotating motor 311, a rotating disc 312 and
a sliding track 313. The rotating disc 312 is fixedly con-
nected to the rotating motor 311, and the sliding track
313 is disposed on the rotating disc 312. In an embodi-
ment, the rotating motor 311 adopts a stepping motor,
the rotating disc 312 is a load-bearing circular disc, and
the rotating disc 312 is further provided with a track for
the telescopic car assembly 32 to move up and down.
[0022] In an embodiment, referring to FIG 4 and FIG
5, the telescopic car assembly 32 includes a suction part
321, a telescopic motor 328 and a support plate 322. The
telescopic motor 328 is connected to a first end of the
support plate 322, and the suction part 321 is disposed
at a second end of the support plate 322 farther from the
telescopic motor 328. In an embodiment, the suction part
321 is a magnetic part, and can suck the tray 4 under the
action of the control mechanism 2, and push the tray 4
into a designated position under the action of the tele-
scopic motor 328 and release the tray 4 after the support
plate 322 moves to a designated position.
[0023] In an embodiment, when a lower part of the
empty tray storage mechanism 1 (i.e., a lower part of the
empty tray chassis 12) is empty, that is, when there is no
tray 4 in the lower part of the empty tray storage mech-
anism 1, the empty tray 4 can be automatically replen-
ished when the express delivery cabinet is idle. After the
rotary lifting assembly 31 and the telescopic car assem-
bly 32 of the express delivery cabinet take out one tray
4 from the shelf 100 and place the tray 4 at the access
port 5, the empty tray transmission mechanism 11 moves
and drives the empty tray chassis 12 to move downwards
by the height of one tray 4. At this time, all the trays 4
move downwards by the height of one tray 4 with the
empty tray chassis 12, and the empty tray transmission
mechanism returns to the initial state. The above actions
are repeated, and empty trays 4 can be continuously re-
plenished from top to bottom until the whole empty tray
storage mechanism 1 is full, and the empty tray chassis
12 cannot move downwards. The process of automati-
cally replenishing trays 4 is completed.
[0024] In an embodiment, a side of the support plate
322 is further provided with a limiting plate 323 which is
vertical to the support plate 322 and seals three ends of
the support plate 322. In an embodiment, a height of the
limiting plate 323 is greater than the height of the tray 4.
When the tray 4 with the express delivery item is rotated
and lifted, the express delivery item is easy to fall off the
tray 4. Therefore, the limiting plate 323 is provided on

the support plate 322, so as to effectively prevent the
express delivery item from falling off.
[0025] In an embodiment, a plurality of shelves 100 is
provided in the housing 10, and the shelf 100 is provided
with a plurality of tray positioning slots matched with the
empty trays 4. In an embodiment, in order to improve the
express capacity in the housing 10, the housing 10 of the
express delivery cabinet may be configured as a regular
octahedron, and the rotary lifting assembly 31 is located
at the center of the regular octahedron. The plurality of
shelves 100 is provided in the housing 10, and each shelf
100 is provided with tray positioning slots 101 in parallel.
The rotary lifting assembly 31 can move the tray 4 with
the express delivery item to a corresponding position on
the shelf 100, or transfer the tray 4 on the shelf 100 to
the empty tray storage mechanism 1 after the tray 4 is
sucked by the suction part 321 of the telescopic car as-
sembly 32.
[0026] To sum up, the storage cabinet provided by the
present embodiment can automatically replenish empty
trays 4, automatically move trays 4 to an outlet of the
storage cabinet in the case of the storage and pick-up of
items, and automatically replenish the empty trays 4
when the storage cabinet is idle, which saves manpower
and improves working efficiency.

Second embodiment

[0027] The embodiment provides a storage cabinet
which provides another form of the empty tray storage
mechanism 1. Other structures in the present embodi-
ment are the same as those in the first embodiment and
will not be repeated here. Referring to FIG. 1, FIG. 2 and
FIGS. 4 to 7, the empty tray storage mechanism 1 in-
cludes a driving motor 13 and a conveyor belt 14.
Grooves 15 matched with trays 4 are arranged at equal
intervals on the conveyor belt 14, and an interval on the
conveyor belt 14 is the height of one tray 4. The conveyor
belt 14 is an aluminum alloy conveyor belt. Conveyor
belts 14 are arranged on both sides of the tray conveying
mechanism 3. Each of the conveyor belts on both sides
is provided with the grooves 15 matched with the trays
4, and a height of a position of the groove 15 is the same
as that of the tray 4. The conveyor belt 4 rotates anti-
clockwise to drive the tray 4 to move upwards under the
action of the driving motor 13.
[0028] In the present embodiment, at the initial state
of the empty tray storage mechanism 1, the height of the
topmost tray 4 from the access port 5 is the predeter-
mined height, where the predetermined height is the
height of one tray 4. A distance that the conveyor belt 14
moves each time is the predetermined height, that is, the
motion distance is also the height of one tray 4. When
the storage cabinet receives the storage instruction, the
conveyor belt 14, driven by the driving motor 13, moves
upwards by the height of one tray 4, and the topmost tray
4 is lifted to the access port 5 for the customer to put the
item. The tray 4 is moved to a designated shelf 100 by
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the rotary lifting assembly 31 and the telescopic car as-
sembly 32 to implement the function of an automatic sup-
ply of empty trays 4.
[0029] When the empty tray storage mechanism 1 is
empty and there is no tray 4 in the empty tray storage
mechanism 1, the empty trays 4 can be automatically
replenished when the storage cabinet is idle. After an
empty tray 4 is taken out from the shelf 100 by the rotary
lifting assembly 31 and the telescopic car assembly 32
of the storage cabinet, the empty tray 4 is directly placed
at a position without the tray 4 of the empty tray storage
mechanism 1. The above actions are repeated, and the
empty trays 4 can be continuously replenished from top
to bottom until the whole empty tray storage mechanism
1 is full. The function of automatically replenishing empty
trays 4 is implemented.

Third embodiment

[0030] Spatially related terms such as left, right, on and
below in the present embodiment are utilized to describe
spatial relationships of one or more component to anoth-
er or utilized with reference to the normal utilization state
of a product, and should not be considered to be restric-
tive.
[0031] Referring to FIGS. 8 to 12, the present embod-
iment provides a storage cabinet which has the function
of automatically supplying trays 4. On the basis of the
first embodiment and the second embodiment, the
present embodiment provides another form of the tray
conveying mechanism 3. The tray conveying mechanism
3 includes a lifting transmission assembly, which is dis-
posed in the storage cabinet. The lifting transmission as-
sembly is configured to acquire the tray 4 and lift and
rotate the tray 4. The tray conveying mechanism 3 further
includes a power assembly configured to drive the lifting
transmission assembly to run and connected to the lifting
transmission assembly.
[0032] In addition, on the basis of the first embodiment,
the storage cabinet in the present embodiment is further
provided with a tray supply mechanism 7, which is located
on a side of the access port 5 and includes a tray storage
rack 71 for storing trays 4 and a tray lifting assembly 72
for controlling the trays 4 on the tray storage rack 71 to
be lifted. The tray storage rack 71 is connected to the
tray lifting assembly 72. Such a structure can automati-
cally manage the trays 4 and is convenient for the tele-
scopic car assembly 32 to quickly suck the tray 4, im-
proving storage efficiency.
[0033] In the present embodiment, the tray supply
mechanism 7 may be designed at a lower side, upper
side, left side or right side of the access port 5, so long
as the empty tray 4 can be quickly supplied to the access
port 5.
[0034] When the storage instruction is received, the
tray 4 is lifted up by the tray lifting assembly 72 on one
side of the access port 5, so as to quickly supply one tray
4 to the access port 5 for the customer to store the item.

The tray conveying mechanism 3 does not need to search
the shelf 100 for the tray 4 and convey the empty tray 4
to the access port 5. The process of searching for the
empty tray 4 and conveying the tray 4 is omitted. After
the customer finishes picking up the item, the tray 4 is
lifted down and placed on the tray storage rack 71 for
spare use, which greatly improves the storage efficiency
and user experience.
[0035] Referring to FIG. 8, in the storage cabinet that
can automatically supply trays 4 in the present embodi-
ment, the lifting transmission assembly is provided with
a tray carrier assembly 33 and the telescopic car assem-
bly 32 configured to take and deliver the tray 4. The tel-
escopic car assembly 32 is disposed on the tray carrier
assembly 33.
[0036] In the present embodiment, the telescopic car
assembly 32 includes an electromagnet 322 configured
to suck the empty tray, a linear guide rail 323 configured
to move the electromagnet 322, a guide rail motor 324
for driving the linear guide rail 323 to run, and a plurality
of columns of sliding rollers 325 configured to enable the
tray 4 to slide to the tray carrier assembly 33, where the
guide rail motor 324 is connected to the linear guide rail
323. In the present embodiment, the linear guide rail 323
is disposed on a lower side of the tray carrier assembly
33, the sliding rollers 325 are arranged on the tray carrier
assembly 33, and the electromagnet 322 is connected
to the tray carrier assembly 33 and the linear guide rail
323.
[0037] After the storage cabinet receives the storage
instruction and completes scanning and weighing, the
linear guide rail 323 extends, the electromagnet 322 on
the linear guide rail 323 is electrified to suck the tray 4,
then the linear guide rail 323 retracts to make the tray 4
be placed on the sliding rollers 325, the tray 4 is placed
on the tray carrier assembly 33 through the sliding rollers
325, and then the electromagnet 322 of the tray carrier
assembly 33 sucks the tray 4 and locates it.
[0038] In the present embodiment, the tray 4 is made
of iron or other materials that can be attracted by a mag-
net, or the tray 4 is provided with iron or other materials
that can be attracted by the magnet at both ends of the
tray 4, so as to reduce the weight and material cost of
the tray 4. Of course, the telescopic car assembly 32 may
also adopt other methods, such as the way of picking up
the tray by a manipulator, which is not limited in the
present embodiment.
[0039] Referring to FIG. 6 to FIG. 8, the tray carrier
assembly 33 includes a carrier base 331 which is provid-
ed with a bracket 332 installed with the sliding rollers 325.
A plurality of sliding rollers 325 may be installed on the
bracket 332. The plurality of sliding rollers 325 may be
arranged in multiple rows and in multiple columns and
has a structure similar to an abacus, which is convenient
for the tray 4 to slide onto the carrier base 331 smoothly.
[0040] In an embodiment, the lifting transmission as-
sembly includes a lifting part 34 configured to lift the tray
carrier assembly 33 up and down and a rotating part 35
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configured to rotate the tray carrier assembly 33. The
tray carrier assembly 33 is disposed on the lifting part
34, and the lifting part 34 is disposed on the rotating part
35. The rotating part 35 can quickly align with a position
of an empty cabinet lattice on the shelf 100 and quickly
align with the empty cabinet lattice for storing an item
through the lifting part 34.
[0041] In the present embodiment, as shown in FIG. 8
and FIG. 12, the lifting part 34 includes a mounting frame
341, a belt 342 configured to lift the tray carrier assembly
33 up and down, a gear set 343 for driving the belt 342
to rotate, and a first motor 344 configured to drive the
gear set 343 to rotate. The first motor 344 and the gear
set 343 are disposed on the mounting frame 341, the first
motor 344 is connected to the gear set 343, and the gear
set 343 is connected to the belt 342.
[0042] During operation, the first motor 344 drives the
gear set 343 to rotate, so that the belt 342 runs to drive
the tray carrier assembly 33 to be lifted up and down.
The mounting frame 341 is configured to support the belt
342, the first motor 344, the gear set 343, and guide a
running direction of the belt 342.
[0043] Referring to FIG. 8 and FIG. 11, the rotating part
35 includes a rotating base 351 and a second motor 352
configured to drive the rotating base 351 to rotate. The
second motor 352 is disposed on the rotating base 351,
and the rotating base 351 is a circle or a regular polygon
which is stable and reliable during rotation.
[0044] In an embodiment, the housing 10 of the storage
cabinet is a polyhedral structure, such as an octahedral
structure. Such a structure takes up a small space and
can be provided with more cabinet lattices.
[0045] In an embodiment, the storage cabinet is an ex-
press delivery cabinet, an item deposit cabinet, an auto-
matic sales cabinet or a book lending cabinet. Therefore,
the storage cabinet in the present embodiment can be
configured to store, deliver and pick up express delivery
items, temporarily store items around a shopping mall,
sale and supply goods for a vending machine, and lend
books in a library.
[0046] A storage process or a pick-up process of the
storage cabinet in the present embodiment is described
in detail in combination with FIG. 8 and FIG. 12.
[0047] The customer inputs the storage instruction on
an interactive screen of the storage cabinet. The tray
lifting assembly 72 lifts the tray 4 up by the height of one
tray 4, such that the tray 4 is located at the access port
5, and the customer may place a parcel on the tray 4.
after the parcel is scanned, weighed and confirmed as
being able to be stored, the linear guide rail 323 is con-
trolled to move to enable the electromagnet 322 on the
linear guide rail 323 to attract the tray 4 and bring the tray
4 onto the sliding rollers 325 on the tray carrier assembly
33, and then the tray 4 is placed on the tray carrier as-
sembly 33 though the sliding rollers 325, sucked and lo-
cated by the electromagnet 322. Then the rotating part
35 rotates the tray 4 to a column of shelves 100 for storing
the tray 4, the lifting part 34 lifts the tray carrier assembly

33 to the position of the cabinet lattice for storing the tray
4, and the linear guide rail 323 moves to place the tray
4 on the cabinet lattice for storing the tray 4.
[0048] When a pick-up instruction is received, the stor-
age cabinet operates in a reverse way to the storage
process described above, and the pick-up process will
not be detailed here.
[0049] In summary, when the storage cabinet in the
present embodiment receives the storage instruction, the
tray supply mechanism 7 on one side of the access port
5 quickly supplies an empty tray 4 to the access port 5
for the customers to store an item without searching the
shelf 100 for the tray 4 and taking the tray 4 to the access
port 5, thereby omitting the process of searching for the
tray 4 and conveying the tray 4, and improving the storage
efficiency and the user experience. The present embod-
iment improve the storage efficiency of the storage cab-
inet and a degree of intelligence of the storage cabinet.
[0050] Moreover, the storage cabinet has an octahe-
dral structure or a polyhedral structure which takes up a
small space and can store many items. At the same time,
the present embodiment can be configured to store, de-
liver and pick up express delivery items, temporarily store
items around the shopping mall, sale and supply goods
for the vending machine, and lend books in the library,
and is suitable for use on a variety of occasions.

Fourth embodiment

[0051] Spatially related terms such as left, right, on and
below in the present embodiment are utilized to describe
spatial relationships of one or more component to anoth-
er or utilized with reference to the normal utilization state
of a product, and should not be considered to be restric-
tive.
[0052] Referring to FIG. 13, the present embodiment
provides a storage cabinet, which is an intelligent storage
cabinet, and may be an express delivery cabinet, an item
deposit cabinet, an automatic sales cabinet or a book
lending cabinet. The intelligent storage cabinet is config-
ured to store items or take out items. A plurality of trays
4, a plurality of shelves 100 and a tray conveying mech-
anism 3 are provided in a housing 10 of the storage cab-
inet. The present embodiment provides another form of
the tray conveying mechanism 3 on the basis of the first
embodiment, the second embodiment and the third em-
bodiment. The tray conveying mechanism 3 includes a
telescopic car assembly 32 configured to pick up and
place a tray 4, a lifting assembly 36 configured to lift the
telescopic car assembly 32 and a horizontal conveying
assembly 37 configured to move the lifting assembly 36
in a horizontal direction. A control mechanism 2 controls
working states of the lifting assembly 36, the horizontal
conveying assembly 37 and the telescopic car assembly
32.
[0053] The lifting assembly 36, the horizontal convey-
ing assembly 37, and the telescopic car assembly 32 are
all electrically connected to the control mechanism 2. The
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lifting assembly 36 is slidably disposed on the horizontal
conveying assembly 37 and moves back and forth along
the horizontal conveying assembly 37 under the action
of the control mechanism 2. The telescopic car assembly
32 is slidably disposed on the lifting assembly 36, moves
back and forth along the lifting assembly 37 under the
action of the control mechanism 2, and extends forwards
and retracts backwards under the action of the control
mechanism 2, so as to acquire a tray 4 on a predeter-
mined shelf 100 and move the tray 4 to the access port
5, or placed a tray 4 at the access port 5 on the prede-
termined shelf 100. A front-back direction in the present
embodiment is indicated by an arrow EF in FIG. 13.
[0054] Referring to FIG. 13, in an embodiment, the
shelves 100 are in one row or two rows, and each row
of shelves 100 is arranged in multiple columns, and all
the shelves 100 are arranged in a matrix. The number of
shelves 100 may be the same as or different from the
number of trays 4. In the present embodiment, when two
rows of shelves 100 are used, the horizontal conveying
assembly 37 is located between the two rows of shelves
100, so that the horizontal conveying assembly 37, the
lifting assembly 36 and the telescopic car assembly 32
can move freely in a middle space of the two rows of
shelves 100.
[0055] The access port 5 is used as a window for a
user to pick up items and for a courier to deliver items.
A shape of the access port 5 may be a square, a circle
or other shapes in different embodiments. The access
port 5 may be provided on a sidewall of the housing 10
closer to the shelves 100 and may also be provided on
a sidewall of the housing 10 installed with no shelf 100.
[0056] With continued reference to FIG. 13, the tray 4
is a carrier for carrying an item during transportation; the
lifting assembly 36 includes four support rods 361, the
horizontal conveying assembly 37 includes horizontal
guide rails 371, and the four support rods 361 are slidably
arranged on the horizontal guide rails 371. The support
rods 361 can make the lifting assembly 36 move left and
right along the horizontal guide rails 371 under the action
of the control mechanism 2, where a left-right direction
is a direction from A to B or a direction from B to A in FIG
13.
[0057] The telescopic car assembly 32 is slidably dis-
posed on the lifting assembly 36, and may move up and
down along the lifting assembly 36 under the action of
the control mechanism 2, where an up-down direction is
a direction from C to D or a direction from D to C in FIG. 13.
[0058] The telescopic car assembly 32, as a device for
picking up and placing the tray 4, may suck the tray 4
and place the tray 4 on the shelf 100 by moving forwards
and backwards. The control mechanism 2 may be a con-
trol computer, etc., and configured to control the working
states of the lifting assembly 36, the horizontal conveying
assembly 37 and the telescopic car assembly 32. When
a user picks up an item, the lifting assembly 36 and the
telescopic car assembly 32 move to a predetermined po-
sition under the action of the control mechanism 2 to ac-

quire the tray 4 on the predetermined shelf 100 and move
the tray 4 to the access port 5, and then the window of
the access port 5 automatically opens. When the storage
(delivery or mail) instruction is received, the lifting as-
sembly 36 and the telescopic car assembly 32 move to
a predetermined position under the action of the control
mechanism 2 to acquire the tray 4 and move the tray 4
to the access port 5, and then the window of the access
port 5 automatically opens for the user to put the item in.
After the user confirms that the item is placed, the lifting
assembly 36, the horizontal conveying assembly 37 and
the telescopic car assembly 32 move to the predeter-
mined shelf 100 under the action of the control mecha-
nism 2 to place the tray 4 on the predetermined shelf
100. The above solution is adopted to avoid large relative
movement inside, so that the structure is simple, the cost
is low, and it is more convenient for staff to maintain.
[0059] Referring to FIG 14, the telescopic car assembly
32 in the present embodiment is different from the tele-
scopic car assembly 32 in the first embodiment. The tel-
escopic car assembly 32 in the present embodiment in-
cludes a guide rail motor 324, an electromagnet 322, a
linear guide rail 323, sliding rollers 325 and a support
frame 326, where the electromagnet 322 is configured
to suck the tray 4, the linear guide rail 323 is configured
to move the electromagnet 322, the guide rail motor 324,
the linear guide rail 323, the electromagnet 322 and the
sliding rollers 325 are all installed on the support frame
326, the electromagnet 322 is disposed on the linear
guide rail 323, and the guide rail motor 324 may drive
the linear guide rail 323 to move back and forth under
the action of the control mechanism 2, so as to move the
electromagnet 322 to a predetermined position (such as
the position of the access port 5) to suck the tray 4 and
then reset to place the tray 4 on the sliding rollers 325.
Under the action of the control mechanism 2, the lifting
assembly 36, the horizontal conveying assembly 37 and
the telescopic car assembly 32 work together to convey
the tray 4 on the sliding rollers 325 to the predetermined
shelf 100. The above structure has a simple structure,
can accurately control multiple components to work to-
gether for the storage and pick-up of items, and is also
convenient for staff to maintain.
[0060] In an embodiment, when one row of shelves
100 is used, the shelves 100 and the access port 5 may
be arranged on the same side. When an item is to be
picked up, the guide rail motor 324 may drive the linear
guide rail 323 to move forwards and backwards under
the action of the control mechanism 2, so as to drive the
electromagnet 322 to move and suck the tray 4, and then
the telescopic car assembly 32 is enabled to move to the
access port 5 in an AB or BA direction. A volume and an
occupied space of the housing 10 can be greatly reduced
by adopting the above structure.
[0061] When two rows of shelves 100 are used, the
telescopic car assembly 32 further includes a rotating
member 327 configured to control the linear guide rail
323 to rotate by 180 degrees. As shown in FIG 15, the
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rotating member 327 is connected to the linear guide rail
323. The electromagnet 322 faces the shelves 100 on
one side under the control of the control mechanism 2.
When the tray 4 on the shelf 100 on an opposite side
needs to be taken and placed, the rotating member 327
controls the linear guide rail 323 to rotate by 180 degrees,
so that the electromagnet 322 is reversed with an initial
position and then sucks the tray 4. In order to adapt to
the height of the electromagnet 322 and the height of the
tray 4, the linear guide rail 323 may be appropriately low-
ered before the rotating member 327 works to stagger
the electromagnet 322 and the tray 4, the linear guide
rail 323 is rotated by 180 degrees, and the linear guide
rail 323 is raised and reset.
[0062] In an embodiment, when the user stores an
item, a sensor at the access port 5 can detect the weight,
height, and volume of the item to be stored, and calculate
the number of layers of the shelf 100 occupied by the
item according to the height of the item, so as to place
the item on the shelf 100 with a proper height and facilitate
the reasonable use of a limited space inside the intelligent
storage cabinet.
[0063] In an embodiment, the support frame 326 in-
cludes a bottom plate 3261 and a side plate 3262 sur-
rounding the bottom plate 3261. The bottom plate 3261
and the side plate 3262 form an opening facing the shelf
100 and the access port 5. The above structure is adopt-
ed to prevent goods from moving sideways during trans-
portation or storage, or even falling down during trans-
portation. In other embodiments, the support frame 326
may not be provided with the bottom plate 3261, and be
provided with only the side plate 3262 to prevent the
goods from moving sideways during transportation or
storage, or even falling down during transportation, which
is not specifically limited.
[0064] In an embodiment, the housing 10 is provided
with an interactive panel 8 configured for human-compu-
ter interaction, so as to provide the user with a good op-
eration interface and operation guidance, and improve
the convenience of operation of the intelligent storage
cabinet. For example, the user may select a type, a size
and the like of the stored item or input information such
as a pick-up code through the interactive panel 8, which
are listed one by one.
[0065] In an embodiment, the intelligent storage cabi-
net further includes at least one of an ID card recognizer
(not shown in the figures), a camera (not shown in the
figures), and a scanner (not shown in the figures). The
ID card recognizer is configured to read user identity in-
formation; the camera is configured to recognize a face
and match the face with the user identity information or
monitor the surrounding environment to prevent the user
identity information from being fraudulently used; and the
scanner is configured to quickly read item information or
payment information, such as barcodes, QR codes, and
3D codes of orders, so as to provide the user with more
convenient services.
[0066] In an embodiment, the housing 10 is a rectan-

gular parallelepiped, which can reduce the space occu-
pied by the intelligent storage cabinet and facilitate the
cooperative operation of multiple internal components.
[0067] In an embodiment, the housing 10 further in-
cludes a display screen 6 configured for advertisement
placement, effectively utilizing space.
[0068] In order to better describe a working principle
of the intelligent storage cabinet of the present embodi-
ment and a process of cooperation of multiple compo-
nents, the item pick-up and delivery process of the intel-
ligent storage cabinet is illustrated in combination with
the accompanying drawings by using the intelligent stor-
age cabinet as the express delivery cabinet.
[0069] When the customer inputs the storage instruc-
tion on an interactive screen of the storage cabinet, the
control mechanism 2 controls a tray supply mechanism
7 (referring to the tray supply mechanism 7 in the third
embodiment) to supply an empty tray 4 to the access
port 5, and the customer may place a parcel on the tray
4. After the parcel is scanned and weighted, its height is
calculated, and it is confirmed that the parcel meets
standard requirements and the shelf 100 has space for
storage, the control mechanism 2 controls the lifting as-
sembly 36 to move in a vertical direction and the hori-
zontal conveying assembly 37 to move in a horizontal
direction, so as to align the telescopic car assembly 32
with a position of the tray. The control mechanism 2 fur-
ther controls the linear guide rail 323 to move to make
the electromagnet 322 on the linear guide rail 323 suck
the tray and control the linear guide rail 323 to reset to
place the tray 4 on the sliding rollers 325. Then the lifting
assembly 36 moves in the vertical direction and the hor-
izontal conveying assembly 37 moves in the horizontal
direction to align the telescopic car assembly 32 with the
shelf 100 for storing the tray. When the shelf 100 for stor-
ing the tray is on the same side as the access port 5, it
is only necessary to make the electromagnet 322 suck
the tray 4 and then the linear guide rail 323 extends to
place the tray 4 on the shelf 100 for storing the tray. When
the shelf 100 for storing the tray is on the opposite side,
the linear guide rail 323 is rotated by 180 degrees to make
the electromagnet 322 locate at the other end of the tray
4, and then the linear guide rail 323 extends to place the
tray 4 on the shelf 100 for storing the tray.
[0070] When a pick-up instruction is received, the stor-
age cabinet operates in a reverse way to the above-men-
tioned storage process, and the pick-up process will not
be detailed here.
[0071] In summary, in the intelligent storage cabinet
provided by the present embodiment, the horizontal con-
veying assembly moves horizontally, the lifting assembly
is lifted up and down, and the telescopic car assembly
moves forwards and backwards under the action of the
control mechanism 2, so that the telescopic car assembly
moves to a predetermined position to acquire the tray 4
on the predetermined shelf 100 and the telescopic car
assembly moves to the access port 5 or place the tray 4
on the predetermined shelf 100. The intelligent storage

13 14 



EP 3 767 599 A1

9

5

10

15

20

25

30

35

40

45

50

55

cabinet has the characteristics of a simple structure, a
low cost, and convenience of maintenance. At the same
time, the intelligent storage cabinet occupies a small
space, is highly intelligent, and brings convenience to
people’s lives and is suitable for popularization and ap-
plication.

Claims

1. A storage cabinet, comprising:

a housing, provided with an access port for stor-
age and pick-up of an item;
a plurality of shelves, disposed in the housing;
a plurality of trays, disposed on the shelves;
a tray conveying mechanism, disposed in the
housing; and
a control mechanism, electrically connected to
the tray conveying mechanism, and configured
to control the tray conveying mechanism to con-
vey a tray on the shelves to the access port.

2. The storage cabinet according to claim 1, wherein
the tray conveying mechanism comprises a tele-
scopic car assembly, configured to suck the tray and
move the tray in the housing.

3. The storage cabinet according to claim 1, further
comprising: an empty tray storage mechanism elec-
trically connected to the control mechanism, wherein
the empty tray storage mechanism comprises a driv-
ing motor for empty trays and a conveyor belt, where-
in the conveyor belt comprises grooves arranged at
equal intervals on the conveyor belt and matched
with the trays, each interval on the conveyor belt is
a height of one of the trays, and the conveyor belt is
an aluminum alloy conveyor belt.

4. The storage cabinet according to claim 1, further
comprising: an empty tray storage mechanism elec-
trically connected to the control mechanism, wherein
the empty tray storage mechanism comprises an
empty tray transmission mechanism and an empty
tray chassis, wherein multiple trays is stacked on the
empty tray chassis; and the empty tray transmission
mechanism comprises a transmission motor and a
transmission track, wherein the transmission motor
is configured to drive the empty tray chassis to move
on the transmission track, such that the multiple trays
on the empty tray chassis moves a predetermined
height equal to a height of one of the multiple trays.

5. The storage cabinet according to claim 2, wherein
the tray conveying mechanism further comprises a
rotary lifting assembly configured to: after the tele-
scopic car assembly sucks the tray, drive the tray to
move in the housing, wherein the rotary lifting as-

sembly comprises a rotating motor, a rotating disc
and a sliding track, wherein the rotating disc is fixedly
connected to the rotating motor, and the sliding track
is disposed on the rotating disc.

6. The storage cabinet according to claim 2, wherein
the telescopic car assembly comprises a suction
part, a telescopic motor, a support plate and a limiting
plate, wherein the telescopic motor is connected to
a first end of the support plate, the suction part is
disposed at a second end of the support plate farther
from the telescopic motor than the first end, and the
limiting plate is disposed on a side of the support
plate, is vertical to the support plate, and seals three
ends of the support plate.

7. The storage cabinet according to claim 6, wherein
the limiting plate has a height greater than a height
of one of the trays.

8. The storage cabinet according to claim 1, wherein
each of the shelves is provided with a plurality of tray
positioning slots matched with the trays.

9. The storage cabinet according to claim 2, wherein
the telescopic car assembly comprises an electro-
magnet configured to suck the tray, a linear guide
rail configured to move the electromagnet, a guide
rail motor configured to drive the linear guide rail to
run and a plurality of columns of sliding rollers,
wherein the guide rail motor is configured to drive
the linear guide rail to move along a preset direction
to drive the electromagnet to move and suck the tray,
place the tray on the sliding rollers, and convey the
tray on the sliding rollers to a predetermined shelf.

10. The storage cabinet according to claim 9, wherein
the tray conveying mechanism further comprises:

a lifting transmission assembly, disposed in the
storage cabinet and configured to acquire the
tray and lift and rotate the tray;
a power assembly, configured to drive the lifting
transmission assembly to run and connected to
the lifting transmission assembly; and
a tray carrier assembly, disposed on the lifting
transmission assembly, wherein the telescopic
car assembly is disposed on the tray carrier as-
sembly; the plurality of columns of sliding rollers
is configured to slide the trays onto the tray car-
rier assembly; the linear guide rail is disposed
on a lower side of the tray carrier assembly, the
plurality of columns of sliding rollers is arranged
on the tray carrier assembly, and the electro-
magnet is disposed on the tray carrier assembly
and the linear guide rail.

11. The storage cabinet according to claim 10, wherein
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the tray carrier assembly comprises a carrier base,
wherein the carrier base comprises a bracket in-
stalled with the sliding rollers.

12. The storage cabinet according to claim 10, wherein
the lifting transmission assembly comprises a lifting
part configured to lift the tray carrier assembly and
a rotating part configured to rotate the tray carrier
assembly, wherein the tray carrier assembly is dis-
posed on the lifting part, and the lifting part is dis-
posed on the rotating part.

13. The storage cabinet according to claim 12, wherein
the lifting part comprises a support frame, a belt con-
figured to enable the tray carrier assembly to move
up and down, a gear set configured to drive the belt
to rotate and a first motor configured to drive the gear
set to rotate; wherein the first motor and the gear set
are disposed on the support frame, the first motor is
connected to the gear set, and the gear set is con-
nected to the belt.

14. The storage cabinet according to claim 12, wherein
the rotating part comprises a rotating base and a
second motor configured to drive the rotating base
to rotate, the second motor is disposed on the rotat-
ing base.

15. The storage cabinet according to claim 10, wherein
the housing has a polyhedral structure.

16. The storage cabinet according to claim 9, wherein
the tray conveying mechanism further comprises:

a lifting assembly, configured to lift the telescop-
ic car assembly; and
a horizontal conveying assembly, configured to
move the lifting assembly in a horizontal direc-
tion; wherein
the control mechanism is electrically connected
to the lifting assembly, the horizontal conveying
assembly and the telescopic car assembly, sep-
arately, so as to control working states of the
lifting assembly, the horizontal conveying as-
sembly and the telescopic car assembly; the lift-
ing assembly is slidably disposed on the hori-
zontal conveying assembly and configured to
move back and forth along the horizontal con-
veying assembly under a control of the control
mechanism; the telescopic car assembly is sli-
dably disposed on the lifting assembly and con-
figured to move back and forth along the lifting
assembly and extend forwards and retract back-
wards in a preset direction under the control of
the control mechanism, so as to acquire a tray
on the predetermined shelf and move the tray
to the access port, or place a tray at the access
port on the predetermined shelf.

17. The storage cabinet according to claim 16, wherein
the telescopic car assembly further comprises:

a rotating member, configured to control the lin-
ear guide rail to rotate by 180 degrees and con-
nected to the linear guide rail; and
a support frame, wherein the guide rail motor,
the linear guide rail, the electromagnet and the
sliding rollers are all installed on the support
frame; and the support frame comprises a bot-
tom plate and a side plate surrounding the bot-
tom plate, wherein the bottom plate and the side
plate form an opening facing the shelves and
the access port.

18. The storage cabinet according to claim 16, wherein
the shelves are arranged in two rows which are ar-
ranged on two sides of the housing, and the horizon-
tal conveying assembly is disposed between the two
rows of the shelves.

19. The storage cabinet according to claim 11 or 16, fur-
ther comprising: a tray supply mechanism disposed
at the access port and comprising a tray storage rack
configured to store a tray and a tray lifting assembly
configured to control the tray on the tray storage rack
to be lifted, wherein the tray storage rack is connect-
ed to the tray lifting assembly.

20. The storage cabinet according to claim 1, wherein
the housing comprises a display screen, an interac-
tive panel and a rainproof shed, wherein the display
screen, the interactive panel and the rainproof shed
each are arranged on a surface of the housing, the
display screen is disposed above the access port,
and the rainproof shed is disposed above the display
screen.

21. The storage cabinet according to claim 1, further
comprising at least one of an identity card recogniz-
er, a camera and a scanner, which are electrically
connected to the control mechanism.

22. The storage cabinet according to claim 16, wherein
the housing is a rectangular parallelepiped.

23. The storage cabinet according to any one of claims
1 to 22, wherein the storage cabinet is an express
delivery cabinet, an item deposit cabinet, an auto-
matic sales cabinet or a book lending cabinet.
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